of his various diseases and their therapy. The onset of gout after many years of steatorrhoea has been described (Marlock & Rosenberg, 1944) and the possibility that folate deficiency increases circulating uric acid was explored by Zumoff (1953) when investigating a similar case. Folic acid antagonists certainly raise uric acid levels and this supports the suggestion that gout will be aggravated by steatorrhoea. This man's history suggests that he had gout at least 5 years before the anaemia presented. While malabsorption may well have aggravated his gout, it seems unlikely that it initiated the gout in this case. The 3 years' colchicine therapy could be expected to lead to or to aggravate pre-existing mucosal damage in the small bowel, since intestinal function in the rat has been shown to be impaired by this drug (Levin, 1966; Goulston & Skyrig, 1966) . The histological lesions seen in these studies were not, however, identical to those of idiopathic steatorrhoea in man.
Changes in ileal mucosal function in man have been reported on long-term colchicine (Webb et al., 1968) , despite the absence of overt gut symptoms. There is one case report of steatorrhoea developing after 10 years of colchicine for gout (Hawkins, 1961) . Although it cannot be determined whether or not this man would have developed idiopathic steatorrhoea without colchicine administration, this drug could well have made this worse. It has been shown that the development of neoplastic lesions grafted onto mice can be very significantly inhibited by colchicine therapy (Amoroso, 1935) and improvement of the response of gut adenocarcinoma to radiotherapy in patients on colchicine has been reported (Griem & Malkinson, 1966 Guerra, 1964; Beierwalter, 1965; Hennen & Dodinval, 1965; Diamond & Joffe, 1966; Hoffman, 1966; Foley et al., 1968; Kessler, 1968) (Turner & Bloom, 1968; Ghavib & Gastimeau, 1969) and there is good evidence that diabetes mellitus and hypothyroidism may occur in the same patient (Landing et al., 1963; Hecht & Gershkert, 1968; Bridgman, 1971) . Moreover, antibodies to thyroid cytoplasm are present more frequently in insulin-dependent diabetics than in non-insulin-dependent diabetics or in the normal population (Irvine et al., 1970; Whittingshaw et al., 1971) . These associations all suggest that diabetes mellitus may sometimes also be an autoimmune disease.
The present study describes identical twins who developed hypothyroidism simultaneously; one had diabetes mellitus for some years, but the other developed this condition at the same time as hypothyroidism.
The twins Figure 1 shows the family tree of the twin sisters described.
Patient 1 (IIs, Fig. 1 was not markedly raised. The finding of a strongly positive immunofluorescence test for thyroid cytoplasmic antibody and the high titre of antibody to thyroglobulin justified a diagnosis of Hashimoto's disease. Examination of chromosomes in cultured lymphocytes from peripheral blood was normal.
Evidence for monozygosity. They were of similar appearance prior to the onset of hypothyroidism. The blood groups and enzyme groupings (Table 3) were identical, and thus there was a high probability that they are identical twins.
Progress. Both patients were given replacement therapy (thyroxine) in standard dosage and slowly lost the features of myxoedema. Patient 1 was treated with a 1200 calorie diabetic diet, and on this regime the diabetes was controlled for a short time, but insulin was subsequently necessary. She also had an intercurrent urinary infection, which responded to nalidixic acid. There was no other demonstrable abnormality of the urinary tract. The other twin required a small temporary increase in her dosage of insulin after starting thyroxine, but later her insulin requirements fell to their previous level.
Other members of the family Parents (I1 and I2, Fig. 1 ) Both parents were dead, aged 73 (mother) and 70 (father), but there was no history of thyroid disease or diabetes mellitus. They were not related. 
Brothers
One brother died (III, Fig. 1 ) some years ago, but there was no evidence he was hypothyroid or diabetic. Three brothers (II2,5,6, Fig. 1 ) were still alive. They declined medical examination, but according to their family doctor they were healthy. Sisters It was not possible to examine one sister (117, Fig. 1 ), but as far as is known she does not have hypothyroidism or diabetes mellitus. The remaining living sister (II8, Fig. 1 ), age 54, has had diabetes mellitus since 1957. She presented then with a 4 week history of polydipsia and polyuria, and glucose tolerance test confirmed diabetes mellitus (fasting blood sugar 150 mg/100 ml, and 300 mg/100 ml 90 min after 50 g oral glucose). She was treated with insulin and currently remains well controlled. When age 20 she developed a goitre, was nervous and agitated, but had no tachycardia (pulse rate 66/min). She had a normal BMR (+7y/., Benedict-Roth) . The symptoms settled with no specific treatment. Chest X-ray was abnormal (first noted in 1957) and after cardiac catheterization and angiocardiography it was concluded that the right pulmonary veins entered the inferior vena cava. There has never been any evidence of cardiac decompensation.
When seen by us, she was clinically euthyroid and there was no abnormality on examination apart from a small goitre.
Investigations. PBI 6-8 Fg/100 ml, Hb 14-6 g/100 ml, postprandial blood glucose 298 mg/100 ml. Thyroid antibody studies are shown in Table 2 and were suggestive, but not conclusive, of lymphadenoid goitre.
A third sister (II, Fig. 1 ) died age 43, but had been diabetic from the age of 30 and was controlled with insulin. The cause of death was an adenocarcinoma of the colon with metastases. There is no information on her thyroid status.
Children
Patient 1 has one son (III,, Fig. 1 ) who refused to attend for examination as he 'felt perfectly well'.
Patient 2 has one daughter (III2, Fig. 1 ) who is aged 36. She was overweight (weight 84-8 kg, standard for height and age 57-6 kg; criteria of Metropolitan Life Insurance Company, quoted in Davidson & McLeod, 1971 ), but had no other abnormality on examination and there was no goitre. There was no previous history of note, but she had three children whose birth weights were 2-72 kg, 4 54 kg and 3*99 kg.
Investigations. PBI 5-3 [±g/100 ml, Hb 14-6 g/100 ml, and steroid-augmented oral glucose tolerance test was normal. Thyroid antibody studies are shown in Table 2 , and although positive immunofluorescence tests for thyroid cytoplasmic antibody are found in normal people, this is unusual.
Discussion
Hashimoto's thyroiditis (lymphadenoid goitre) is now thought to be part of a group of diseases which includes thyrotoxicosis, simple goitre and primary hypothyroidism (myxoedema), depending on the stage of the pathological process. Fibrosis with resultant hypothyroidism is the end stage, and although all forms of the disease may be seen at different times in the same individual, this is unusual. Hypothyroidism occurs in relatives of patients more often than by chance (Hoffman, 1966; Dunning, 1969) and also different forms of the basic disease have been noted in members of a family by Jayson et al. (1967) and Parieier, Goldberg & Vidal (1971) .
These diseases are thought to belong to the autoimmune group of diseases, and antibodies to thyroglobulin and thyroid cytoplasm are present in lymphadenoid goitre and primary myxoedema, and an abnormal globulin (LATS) is found in primary thyrotoxicosis. Hypothyroidism is much more common in women and is also seen in association with other autoimmune diseases (Jayson et al., 1967; Gastimeau & Arnold, 1963) . In addition, Irvine, Stewart & Scarth (1967) showed that the immunological abnormalities of hypothyroidism are found in patients with autoimmune diseases who do not have a goitre and are euthyroid as well as those with clinical evidence of thyroid disease. The relationship of antibodies to thyroglobulin and thyroid cytoplasm to the aetiology of hypothyroidism is complex, and Irvine (1964) demonstrated that the antibodies did not seem to cause direct damage, as was once thought to be the case. It may well be that there is a genetically determined defect in immunological tolerance in the organ-specific autoimmune diseases, and although the mode of inheritance is complex, the genetic theory of aetiology is supported by finding thyroid disease in relatives of patients with primary hypothyroidism and also the increased incidence of thyroid antibodies in otherwise normal relatives (Hall, Owen & Smart, 1960; Doniach & Roitt, 1966) .
Previous reports of primary hypothyroidism in identical twins are supportive evidence for a genetic basis. The present study adds to this evidence as these twins were monozygous, hypothyroid and had serological findings compatible with Hashimoto's disease. Thyroid antibodies were not strongly positive in patient I18 (Fig. 1 ), but she had had a goitre some years previously and possibly the serological abnormalities had not fully developed (Whittingshaw et al., 1971 (Hahn, Hayles & Woolner, 1965) it must be very rare in infants. The patient of von Harnoch (cited by Moncrieff & McArthur, 1968 ) was born to a mother who was thyrotoxic when pregnant, but the relationship of this to the child's hypothyroidism was obscure.
It is known that autoimmune hypothyroidism occurs in association with some disorders of the X chromosome (Fialkow, 1967; Engel, Northcutt & Bunting, 1969 ; McHardy-Young, Doniach & Polari, 1970) as does diabetes mellitus (Forbes & Engel, 1963) and it has been suggested that alterations and deletions to the X chromosome may occur in old age and predispose the patient to hypothyroidism. This would certainly explain the predilection of the disease for elderly women.
However, the chromosomes of the twins reported here were normal.
The twins described here were both insulindependent diabetics. Gottlieb & Root (1968) showed that there is a high concordance for diabetes in identical twins, especially if the proband is more than 40 years old, but the concordance is not 100%. It has been suggested that prolonged follow-up will disclose 100% concordance but Pyke et al. (1970) failed to demonstrate this. Like hypothyroidism the exact mode of inheritance of diabetes mellitus is not known, and although it frequently occurs in more than one member of a family, insulin-dependent and insulin-independent diabetes may occur in different members of the same family. Patient 1112, Fig. 1 , whose mother and three aunts are diabetic and who had one child weighing more than 4-5 kg, was overweight and may be regarded as a potential diabetic (FitzGerald, Malins & O'Sullivan, 1961; FitzGerald & Keen, 1964) . Also, Irvine (1967) has pointed out that antithyroid antibodies present in a low titre may become more abnormal.
The association of thyroid disease, anti-thyroid antibodies and diabetes mellitus in the monozygous twins here described, together with the sister (Ii8, Fig. 1 
